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Intracellular transport vesicles identify their destination by a poorly understood process termed teth-
ering. Recent work shows that in addition to its role in membrane-cargo selection, the COPII vesicle
coat recruits TRAPPI, a cytosolic protein complex required for vesicle tethering.Vesicle transport between organelles
is a highly regulated vectorial process,
and results in the net transfer of spe-
cific lipid and protein cargo molecules
from one compartment to another.
Central to this process are vesicle
coat complexes, which both shape
the forming vesicle and contribute to
the process of cargo selection (Bonifa-
cino and Glick, 2004). At the endoplas-
mic reticulum (ER), the COPII vesicle
coat promotes the formation of vesi-
cles containing selected cargo for
delivery to the Golgi apparatus (Boni-
facino and Glick, 2004). These COPII
vesicles then recognize the Golgi by
a process termed tethering, which re-
quires Uso1/p115 and its regulatory
GTPase Ypt1/Rab1 (Allan et al., 2000;
Cao et al., 1998). Uso1/p115 can di-
rectly promote formation of SNARE
complexes, and thus membrane fu-
sion (Shorter et al., 2002).
As mentioned above for Ypt1/Rab1
and Uso1/p115, Rabs function by re-
cruiting protein complexes important
for directed vesicle movement and tar-
get recognition or tethering, and are
often referred to as factors specifying
the identity of a particular membrane
vesicle or organelle (Pfeffer and Aiva-
zian, 2004). To carry out this function
these proteins cycle between a GDP-
bound inactive state complexed to
a chaperone GDI (guanine nucleotide
dissociation inhibitor), and a mem-
brane-associated GTP-bound active
state. It is this GTP-bound state that
makes specific interactions with so-
called effector complexes, like Uso1/
p115, and thus promotes their recruit-
ment to membranes and the tethering
process (Allan et al., 2000). Because of
the low rates of nucleotide exchange
and hydrolysis, this cycle of activation326 Developmental Cell 12, March 2007 ªand inactivation is under the control
of GDP-GTP exchange factors (GEFs)
and GTPase activating proteins. To-
gether with GDI and a set of integral
membrane factors of the Yip/Yif family
that bind to prenylated proteins, GEFs
control the site at which a specific
Rab is activated (Pfeffer and Aivazian,
2004). Despite these findings it re-
mains unclear in most cases how the
activity of GEFs is restricted to specific
vesicle and target membranes. How-
ever, recent work on TRAPPI (trans-
port protein particle) sheds light on one
way in which this can be achieved (Cai
et al., 2007).
TRAPPI was first identified using a
combination of biochemistry and yeast
genetics as a component of the ER-
Golgi vesicle docking and fusion
machinery (Sacher et al., 1998). Sub-
sequently, it was found that TRAPPI
is a GEF for Ypt1/Rab1, hinting that it
is an upstream regulator of the Uso1/
p115-dependent tethering process
(Wang et al., 2000). A new study now
demonstrates that the COPII vesicle
coat selects not onlymembrane cargo,
but also recruits TRAPPI (Cai et al.,
2007). Thus the coat not only specifies
what cargo is in the vesicle, but also
contributes to its identity by recruiting
the GEF for Ypt1/Rab1. This is an im-
portant finding, because it provides
a way to directly integrate the vesicle
tethering and fusion process with the
vesicle formation process. If TRAPP
is already recruited by COPII during
vesicle formation at the ER, then
Rab1 activation may occur at this
time. The COPII vesicle would then
contain the information that it should
be tethered to the Golgi by the Uso1/
p115 complex, and not some other
destination.2007 Elsevier Inc.A Rab Cascade
A further implication of this recentwork
relates to the way Rabs along the se-
cretory pathway need to be activated
in sequence in order to ensure vecto-
rial flow of material from the ER,
through the Golgi to the cell surface
(Figure 1). The first clues to how this
might be achieved came fromprevious
work showing that Sec2, the GEF for
Sec4 (the last Rab of the yeast secre-
tory pathway), is recruited to mem-
branes by the action of the previous
Rab in the pathway, Ypt31/32 (Ortiz
et al., 2002). This was encapsulated
in the idea of a Rab cascade where
one Rab in the pathway is necessary
for the activity of the following Rab
(Ortiz et al., 2002). One problem with
any such model is how the cascade
initiated. Cai et al. provide a beautifully
simple answer to this problem – the
COPII vesicle coat which initiates the
whole secretory pathway also triggers
the Rab cascade by recruiting TRAPPI
and thus activating Ypt1 (Cai et al.,
2007). Another recent study showed
that TRAPPI can recruit additional
subunits to form a new complex
termed TRAPPII, and this switches its
activity from Ypt1 toward Ypt31/32
explaining how the signal is then prop-
agated further (Morozova et al., 2006).
Tethering redux
One might imagine that this work
means all the loose ends are now tied
up. However, this is not really the case.
While these findings provide a frame-
work to explain the sequential activa-
tion of secretory pathway Rabs, there
are still a number of outstanding ques-
tions. One of these relates to the con-
version of TRAPPI to TRAPPII. Does
the initial pool of TRAPPI recruited
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PreviewsFigure 1. A Rab Cascade in the Secretory Pathway
The yeast secretory pathway can be divided into discrete stages. Stage I - ER-early Golgi: COPII
recruits TRAPPI, which performs initial tethering duties and activates Rab1 and the Uso1/p115-
tethering process (Allan et al., 2000; Cao et al., 1998; Cai et al., 2007). Stage II - Late Golgi: TRAPPI
can then be switched to become a GEF for the next Rabs in the system, Ypt31/32. This switch is
achieved by recruitment of additional subunits to the TRAPPI core to generate TRAPPII (Morozova
et al., 2006).Stage III - Golgi to cell surface:Ypt31/32 in turn recruit an effector protein, Sec2, which
is the GEF for the final Rab in the pathway, Sec4 (Ortiz et al., 2002). The effectors of Sec4 include
the myosin motor and exocyst tethering-complex which mediate targeting to the correct subdo-
main of the plasma membrane.by COPII get directly converted to
TRAPPII, or is TRAPPII a discrete com-
plex recruited from the cytosol by an-
other means, perhaps interaction with
a different Golgi vesicle coat protein.
Another obvious question is if GEFs
such as TRAPPI can directly act as
tethers, then what are supposed teth-
ering complexes such as p115 and
the exocyst needed for? One possibil-ity is that tethering is a two-step
process, where GEFs act upstream of
bona fide tethers. Although, it is im-
portant to point out that tethering as
a physical event linking membranes
remains very much a hypothesis. An
alternative explanation is that the
so-called tethering factor Uso1/p115
acts in a biochemical pathway con-
trolling specific SNARE interactionsDevelopmental Cell(Allan et al., 2000), and that its principal
mode of action is not to physically
tether membranes together. So, while
recent findings advance our under-
standing of how Rabs are controlled
at specific membranes, more work will
be needed to explain how tethering
really functions.
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